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Preparation and Luminescent Properties of Ce*/ Tb*/ Yb* Tri-Doped
CaAl:Si,Os Down-Conversion Phosphors

ZHOU Jia,YAO Zhicai, DAI Wubin" ,HUANG Ke ,HU Jin ,XU Shuo ,XU Man
School of Materials Science and Engineering, Wuhan Institute of Technology, Wuhan 430205, China

Abstract: As the most mature and widely used photovoltaic device, silica-based solar cells' light-to-electric
conversion efficiency was limited mainly due to the mismatch between the solar spectrum and the maximum
absorption spectrum of silicon. To solve this problem and enhance the near-infrared emission intensity of Yb™, a
series of CaAl,Si,0s: Ce’*, Th™,Yb™ phosphors were prepared by high temperature solid state reaction. The crystal
structure, optimum doping concentrations and luminescence properties of the phosphors samples were analyzed
by an X-ray diffraction (XRD) and fluorescence spectroscopy. XRD results show that Ce’*, Th’" and Yb’* all
occupy the Ca’" lattices without significant changes in the crystal structure of CaALSi,Os. Fluorescence spectra
indicate that the cooperative energy transfer process of Ce’™—Th’—Yb’"in the tri-doped phosphors exists.
Compared with other phosphors, the near-infrare demission intensity of Yb*" for tri-doped phosphor CaAl,Si,Og:
Ce’,Th**,Yb*" is significantly enhanced via energy transfer from Ce’*—Th**—Yb’* under the excitation of near
ultraviolet light, and the best doping concentration of phosphor is CayessAlSiOs: 0.07Ce’*,0.10Th**,0.06 YL *.
The above results show that the tri-doped phosphor can convert the ultraviolet light weakly absorbed by the
Si-based solar cells into near-infrared light with strong absorption, thereby realizing the spectral modification
and finally achieving the purpose of improving the light-to-electric conversion efficiency.

Keywords: energy transfer; optical properties ; down-conversion phosphor; Si-based solar cell; CaAlSi,Og: Ce™,
Tb3+,Yb3+
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